Esses dados podem ser úteis no planejar a disponibilização dessa tecnologia para os pacientes.
INTRODUCTION
The preoperative assessment of patients with cataract should include corneal astigmatism (CA), and it should be addressed either at the time of cataract surgery or afterward to provide the best visual performance. Toric intraocular lens (TIOL) implantation during cataract surgery is considered an effective and safe method to reduce CA. However, in Brazil, the public health system only provides aspheric and spherical IOLs, limiting the options for astigmatism correction at the time of cataract surgery.
Studies about the distribution and frequency of CA in cataract patients from different countries have previously shown that a significant number of patients have a varying degree of preexisting CA (1) (2) (3) (4) (5) . Moreover, the frequency of astigmatism varies across racial/ethnic groups (6, 7) . The population of Brazil is composed of several ethnic groups. Therefore, it would be interesting to determine the demand of astigmatism correction in cataract surgery for our population rather than using international data.
To investigate the frequency of CA, this study reviewed all cataract cases over a two-year period from a public hospital in Brazil. These findings may aid hospitals and manufacturing companies in evaluating the requirements for the use of toric IOLs.
METHODS
This cross-sectional retrospective study collected data from preoperative keratometry (K) measurements for all consecutive patients who underwent cataract surgery in a public health hospital in Brazil over a two-year period (2014) (2015) . The exclusion criteria included previous corneal or intraocular surgery and the inability to obtain good quality K measurements. This study was approved by the Human Research Ethics Committee at Bonsucesso Federal Hospital and adhered to the tenets of the Declaration of Helsinki.
A manual keratometer (Bausch and Lomb Inc., Rochester, NY, USA) was used in all cases to measure CA as recommended by Alcon, the manufacturer of the AcrySof toric IOLs (7) . All the measurements were obtained by experienced physicians and before any other eye procedure with the same technique as part of the preoperative biometric assessment for IOL implantation. The mean of three consecutive measurements was recorded for each eye enrolled according to the facility's standard protocol. For this study, CA was classified as with-the-rule if the steep corneal meridian was between 46° and 134° and against-the-rule if the steep corneal meridian was between 0 to 45° and 135° to 180° ( 2) . JMP statistical software, version 12.0 (SAS Institute, Inc., Cary, NC) was used to perform statistical analyses. The absolute frequencies (n) and relative frequencies (%) were computed for qualitative variables, and the mean and standard deviation (SD) were computed for quantitative variables. The Wilcoxon Rank Sum test was applied to compare quantitative variables. P values less than 0.05 were considered statistically significant.
RESULTS
A total of 1707 eyes of 1045 patients were enrolled. 
DISCUSSION
This study showed the frequency of CA in a cataract population in a public hospital in Brazil and established the potential demand for the TIOL. To the best of our knowledge, this is the first study to evaluate the frequency of CA in cataract patients in Brazil. The data highlighted the need for cataract surgeons to consider intraoperative correction of CA.
There are several ways to treat astigmatism at the time of cataract surgery. Some of the techniques used to correct astigmatism during cataract surgery include selective positioning of the phacoemulsification incision, corneal relaxing incisions, limbal relaxing incisions, and TIOL (8) . Every procedure has its own limitations, advantages, and disadvantages (8) (9) (10) . TIOL implantation is considered the most predictable method to correct astigmatism in cataract surgery and can correct preexisting astigmatism as low as -0.25 D. In addition, it is the method of choice for correcting high levels of astigmatism; currently, there are IOL Cylinder Powers up to 6.00 D (9, 10) . The frequency of preoperative astigmatism in cataract patients has been reported as 86.6%, of which 35% to 43% of cataract patients have astigmatism ≥1.0 D and 19% to 22% have astigmatism ≥1.5 D (1) (2) (3) (4) (5) . Our results showed similarities to values obtained in other populations (1) (2) (3) (4) (5) . Despite a slightly higher mean K value in Brazilian patients compared to Europeans, the mean CA was comparable among subjects from different countries (2, 3) . Our findings are also consistent with those from a study by Chen et al. (1) in which female patients had steeper corneas than males. Table 1 summarizes the frequency and demographic features found in the present study and in five other studies (1) (2) (3) (4) (5) . Half of the eyes presented a CA of 0.50 diopter (or lower), which is roughly equivalent to 0.25 D of spherical error and does not significantly degrade vision; instead, it only alters high-contrast visual acuity by approximately one logMAR line, according to previous studies (11, 12) . The analysis of our data also revealed that over 40% of the eyes undergoing cataract surgery present 1.00 D or more of CA, and approximately 5% have astigmatism of more than 3.00 D. The conclusions of this study should be applied to the specific population under study and may not be generalized to the entire Brazilian population.
The characteristics of retrospectively collected data limit the analyses but provide enough information for a study of frequency. Despite this limitation, this study is the first report of the frequency of CA in cataract surgery candidates in Brazilian eyes and therefore provides useful data for surgeons, intraocular lens manufacturers and, more importantly, for public health care system administrators.
This study was based on manual K, as has been recommended by TIOL manufacturers when measuring preoperative CA (7) . A study comparing manual K, automatic K, Scheimpflug, and optical biometry (IOL master) revealed that manual K was the most accurate method evaluated, although the other techniques were equally satisfactory in determining CA (7) . The limitations of this study include the absence of posterior CA evaluation. Posterior CA should be valued for more precise CA management because it contributes to the total CA and the anterior surface. Neglecting the posterior cornea usually results in overestimation in WTR (with-the-rule) anterior corneal eyes and underestimation in ATR (against-the-rule) anterior corneal eyes. One study suggested a 9% reduction in the magnitude of the simulated K in eyes with WTR astigmatism and a 16% addition of the magnitude of the simulated K in eyes with ATR astigmatism (13) . In developing countries such as Brazil, where the state provides health service, frequency studies are crucial to enable cost-effectiveness analyses, which may be useful in showing that in the long term, correcting astigmatism at the time of cataract surgery may be more cost-effective than spectacles or contact lenses.
